Studies on duct-ligated salivary glands using animal models represent the pathologic changes in obstructive lesions of human salivary gland (3, 8, 14, 23) . A number of alterations at the cellular level in expression of specific tissue markers have been reported in duct-ligated salivary glands in animal studies (23, 25 ). An altered pattern of expression of cytokeratins have been widely studied in the same models (9, 26).
The glanular convoluted tubule (GCT) segments in submandibular gland (SMG) of rats and mice are unique structures containing accumulation of secretory granules with biologically active peptides (1, 4, 5) . Conspicuous changes occur in the GCT with decrease in the quantity of nerve growth factor and epidermal growth factor deposition following duct liga- streptavidin-biotin immunoperoxidase method was used, the details of which have been described elsewhere (10). The dilution and sources of primary antibodies used in the present study are shown in Table 1 .
As negative control for immunohistochemical staining, tissue sections were treated with the normal mouse serum instead of primary antibodies which showed negative results
RESULTS

Normal Salivary Glands of the Rat
Submandibular gland (SMG) of the rat showed terminal acini, and ductal systems of intercalated, granular convoluted tubule (GCT), striated and excretory duct. Three cell types were seen in the GCT segment, granular, pillar and transition cells. Pillar cells were tightly placed between two granular cells, and transition cells were located between the GCT and the striated duct. The sublingual gland (SLG) of In SLG, histopathological changes were minimum except for the dilatation of ductal segments.
On day 10 and 14, SMG was partially replaced by fibrous connective tissue and microcystic structures were seen at the periphery of degenerated tissues. Duct-ligated SLG showed dilated structures in striated duct and atrophied mucous acinar cells.
On day 21, SMG showed either proliferation of small duct like nests at periphery or multiple irregular duct-like structures. In SLG, there were large dilated duct-like structures in glandular parenchyma showing atrophy of acinar cells.
Immunohistochemical findings Normal salivary glands:
Normal SMG of the rat showed immunoreactivity of calmodulin in striated ducts, pillar and transition cells of GCTs (Fig. 1A) . Pillar and transition cells showed positive staining for S-100 a ( Fig. 2A) 3A) . The overall findings have been summarized in Table  2 .
Duct-ligated salivary glands:
The immunohistochemical changes are shown in (Fig. 2F) . Cytokeratin K8.12 Duct-ligated SMG on day 3 showed increased staining for cytokeratin K8.12 in duct-like epitheliums. Strongly reactive cells were found intermingled with other less reactive cells in the duct-like structure (Fig. 3B) . On day 5 and 7, degenerating cells both in ductal and acinar components, and luminal side of duct-like structures, showed marked reaction of MoAb K8.12 (Figs. 3C, D) . On day 14, there were squamous metaplastic cells showing strong K8.12 reaction (Fig. 3E) . On day 7, 10, 14 and 21, intense K8.12 staining was observed in luminal side of dilated ducts and in myoepithelial cells located at the periphery of atrophic acinar cells in duct-ligated SLG (Fig. 3F) .
DISCUSSION
Histological studies on experimentally ductligated salivary glands in animals have been used as a study model of obstructive lesions of human salivary glands (3, 8, 14, 23) . Previous papers have shown that mouse epidermal growth factor (mEGF), rat epidarmal growth factor (rEGF), mouse nerve growth factor (mNGF) and S-100 protein are markedly decreased in experimental duct-ligated SMG in mice and rats (9, 25). Accumulation and degranulation of secretory granules in GCT cells are dynamic physiologic processes, however, a loss of the biologically active peptides in GCT has been related to decrease or loss of the granules in granular cells (27). The GCT segments are histologically composed of granular cells containing growth factors, and pillar and transition cells containing calmodulin and S-100 (10). In the present study, after duct liga- REFFERENCES
